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Sebum production was measured on 2 symmetrically 
placed areas on the flanks of rats over alternating pe-
riods of 18 and 6 hr for 4 days, by absorbing the lipid on 
pads of cigarette paper held in place by a specially 
designed harness. Castrated rats receiving testosterone 
produced about twice as much sebum as untreated litter-
mate controls. Once daily application of ethanol to one 
flank significantly reduced sebum production, in com-
parison with the other flank in testosterone-treated but 
not in untreated rats. Daily application of 5 mg cypro-
terone acetate in ethanol to one flank in a third group of 
rats significantly reduced sebum production in compar-
ison with that of the other flank treated with vehicle 
only. The effects became significant within 24 hr. It 
seems likely that the sebaceous glands received the top-
ically applied materials by way of the piIo-sebaceous 
orifices rather than by trans epidermal absorption. The 
results demonstrate that one action of cyproterone ace-
tate is at the target site and suggest that the anti-andro-
gen may be effective when applied topically. The method 
could prove useful in assessing the local action on seba-
ceous activity of topically applied substances. 
N on e of the animal models so far proposed for th e study of 
factors controlling sebaceous secretion is free from drawbacks. 
The responses of sizeable sebaceous homologues s uch as the 
preputial glands of the rat [1] or t h e flank organs of the hamster 
[2,3] are easy to assess but may not be identical with those of 
the dispersed glands; for example, the rat preputial gland is 
both less dependent on pituitary h ormones [1] and unaffected 
by estrogens [4]. The activity of th e dispersed gla n.ds is m ore 
difficult to estimate. Pla nimetric [5-7] or morphometric m ea-
surements [8] of gland size are not only tedious but m ay not 
n ecessarily be proportional to glandular activity. 
Sebum production in rats h as been directly m easured either 
by sequential immersions of the whole animals in lipid solven ts 
[9] or by washing them in detergent and t h e n estimating t he 
changes in the hair fa t by clipping 2 samples of h a ir sepamted 
by a n interval of 2- 8 days [10-12]. Whatever their r espective 
merits or disadvantages, neither of these methods can be used 
for. investigating the possible local, as distinct from systemic, 
effect of a topical application . This paper describes a suita ble 
m ethod , and establish es that topical application of the anti-
androgen, cyproterone acetate, can produce a local effect. 
MATERIALS AND METHODS 
Animals 
Male albino rats from the randomly mated colony maintained in the 
Zoology Department of Sheffield University were used. Rat cake (LAB-
SURE PMD NUTS) and water were available ad libitum: 
DeSign. of Experiments 
A. Effects of cyproterone acetate and ethanol on castrated rats 
treated with testosterone: Thirty-six rats, made up from 12 li t1;ers of 3 
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rats each, were castrated at 4-5 weeks of age, and used for experimen t 
at 24-26 weeks, when their body weights were 250-300 gm. One ra t of 
each li tter was given one of the following treatments: 
i. No systemic treatment. Topica l applications of ethanol, once daily, 
on one flank only, at 15.00 hr on the day on wh ich sebum measuremen ts 
were started on both flanks, and at 09.00 hr on each succeeding day. 
ii. Systemic treatment with testosterone 14 days before the start of 
topical applications of ethanol on one flank only and of measurements 
of sebum production on both flanks. 
iii . Systemic treatment with testosterone 14 days be fore the start of 
topical applications of ethanol on one flank and of cyproterone acetate 
in ethanol on the other fl ank. 
In 6 of the treated li tters the etha nol was applied to the left flanks 
and the cyproteroJle acetate in ethanol to the righ t flanks; in th e 
remaining 6 these applications were reversed. 
B. Effect of ethanol on intact m.ale rats: Ethanol was applied once 
da ily to one flank of in tact male rats aged 24 weeks. 
In one group of 12 rats, sequent ial measurements of sebum produc-
tion on both flanks were made over the first 4 days of treatment and 
the rats were killed on the 4th day. . 
In a similar group of rats, measurements of sebum production were 
made from the fifteenth to the 18th day of treatmen t, when the ra ts 
were killed. 
Systemic Treatm.ent 
Rats were implanted subcutaneously, slightly to the left of the 
posterior mid-dorsum, with testosterone in the form of cylinders weigh-
ing approximately 10 mg and known to give an up take of about 0.1 mg/ 
100 gm body weight/24 hr [13]. 
Topical Admin.istration 
0.2 ml ethanol or 5 mg cyprote rone acetate in 0.2 ml ethanol were 
applied from a syringe, either to the masked area (see below) or, when 
sebum measuremen ts were not in progress, to a similar ar ea marked by 
a ta ttoo. The areas were immediately dl·ied wi th a hair dryer. 
Sebum Production 
Lipid was absorbed by placing pads of cigarette papers on 2 areas, 
one on each flank, over 8 consecutive periods of 18 hr alternating wi th 
6 hr , starting at l 5.00 hr. 
The rats were ini tially prepared by clipping their hair to skin level 
and attaching to them a harness in 2 pieces, to meet at the mid-dorsal 
line. Each had been pre-assembled on a glass plate. A half-harness 
sui ta ble for rats of 250- 300 gm body weight is illustrated in Fig 1, and 
shown in position in Fig 2. 
For each lipid measw·ement, a pack of 4 cigarette papers, 60 x 30 
mm, previousLy washed in diethyL ether and stapled together fore and 
aft, was placed over each demaJ·cated area (Fig 3A) . This was covered 
wi th a pad of about 16 layers of surgical gauze of similar dimensions, 
and a cushion of polythene foal11 about 5 mm thick (Fig 3B) . Flaps B , 
C (Fig 3C) and D (Fig 3D) were then closed and secured with micropore 
tape. Finally the rat was completely wrapped in a single tlU"n of rubber 
preSSlU"e bandage, 65 mm wide and a bout 180 mm long, fastened wi th 
zinc oxide tape (Fig 3E). 
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At the end of each period the pack of cigarette paper was carefully 
removed with forceps and extracted with 2 x 50 ml of diethyl ether. 
The lipid was weighed after evaporation of the solvent in a tared foil 
cup. 
The outer pressure bandage was easily unwrappable for changing of 
the papers on each flank, but the harness was left in place for the whole 
period of the experiment. 
Histological Investigations 
To determine whether ethanol immediately penetrates the sebaceous 
glands by the pilo-sebaceous orifices, ethanol containing Sudan IV was 
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F IG 1. Diagram showing construction of a half-harness fo r local 
m easW'ement of sebum production in a rat weighing 250- 300 gm. A, A 
mas k, 80 x 50 mm, with a cut-out area 45 x 22.5 mm, made of zinc 
oxide plaster waterpJ'Oofed by spraying with viny l aerosol. B, A flap, 45 
x 25 mm, made of thick aluminium foil sandwiched between zinc oxide 
p l aster, and longitudina lly hinged just ventral to the cut-out a rea. C, A 
s imilar flap hinged about 5 mm dorsal to the cut-out area. D, A flap 65 
X 50 mm longitudinally hinged dorsal to flap B. This tough and flexible 
flap was cut from elastic adhesive ba ndage mounted un rubber pressure 
bandage, and surfaced on each side with micropore tape. 
FIG 2. Harness in posit ion, viewed fTom left s ide. 
applied to flanks of rats from which the hair had been clipped. The 
animals were then immediately killed and the treated skin sectioned at 
40 Ilm by the freezing microtome. 
For examination of the sebaceous glands after repeated application 
of ethanol, skin was embedded in Paraplast (Lancer, St. Louis) , sec-
tioned at 7 Il and stained in hematoxylin and eosin. 
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FIG 3. Assembly of components. A, Positioning of pad of cigarette 
papers over masked area. B, Addit.ion of gauze pad and foam cushion . 
C, Flaps B and C closed and secm ed with micropore tape. D, Flap D 
closed and secured. E, Rat encased in rubber pressure bandage, faste ned 
with zinc oxide plaster. 
RESULTS 
Effects of Cyproterone Acetate and Ethanol on Castrated 
Rats Treated with Testosterone 
The lipid production for each of the periods at each of the 
sites in the castra ted ra ts variously treated with testosterone, 
cyproterone acetate and ethanol is given in Table I. Two 
features can be quickly deduced. 
First, less lipid is absorbed per uni t time dUl'ing any of the 
18- ru' periods from 15.00 to 09.00 hr than dUl'ing the subsequent 
6-h1' periods from 09.00 to 15.00 hr. This could indicate a diumal 
rhythm, or could result from the method. If the papers tended 
to become satUl'ated towards the end of the 18-h1' periods the 
rate would be disproportionaily reduced, but the accumulated 
unabsorbed lipid would t hen disproportionaily increase the 
amount taken up in the ensuing 6-hr periods. The fi nding 
suggests that the rates of sebum production wo uld be most 
fairly calculated by adding together the 18- and 6-ru' figm'es 
over each diUl'nal cycle. 
Second, il'l'espective of treatment, the figures for the ini tial 
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TABLE 1. Lipid production in mg per 10 cm2 of body surface over 8 successive periods of 18 alternating with 6 hI', starting at 1500 hI's" 
Systemic Untreated Testosterone Testosterone 
Ll'eaLment 
Topical Ethanol + 
treatment None Ethanol None ELhanol Ethanol cyproterone 
acetate 
18 h1' 0.79 ± 0.069 0.78 ± 0.084 1.88 ± 0.129 1.56 ± 0.093 1.83 ± 0.132 1.46 ± 0.119 
6 hI' 0.37 ± 0.029 0.37 ± 0.015 0.56 ± 0.019 0.53 ± 0.030 0.5 1 ± 0.024 0.47 ± 0.029 
18 hI' 0.47 ± 0.028 0.44 ± 0.030 1.14 ± 0.093 0.80 ± 0.055 0.89 ± 0.054 0.72 ± 0.052 
6 h1' 0.30 ± 0.016 0.31 ± 0.021 0.52 ± 0.013 0.47 ± 0.022 0.50 ± 0.019 0.43 ± 0.025 
18 hI' 0.49 ± 0.034 0.47 ± 0.034 1.09 ± 0.092 0.83 ± 0.061 0.90 ± 0.062 0.72 ± 0.062 
6 hI' 0.29 ± 0.022 0.31 ± 0.015 0.51 ± 0.019 0.39 ± 0.019 0.45 ± 0.018 0.41 ± 0.013 
18 hI' 0.54 ± 0.049 0.51 ± 0.032 1.08 ± 0.095 0.76 ± 0.070 0.85 ± 0.063 0.77 ± 0.045 
6 hI' 0.26 + 0.023 0.26 + 0.017 0.46 + 0.032 0.37 ± 0.026 0.41 ± 0.026 0.34 ± 0.023 
" Castrated rats in li tters of 3 were used, with systemic treatments as shown. For each rat, simul taneous measurements were made on the two 
l:1anks. Means ± standard errors are for groups of 12. 
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FIG 4. Sebum production on the 2 flanks of castrated rats on each 
of 4 successive days. The figures were obtained by adding measurements 
over an,18-hr period starting at 1500 hI' to those for the ensueing 6-hr 
period starting at 0900 hI'. One fl ank was treated with ethanol once per 
day. Means and standard errors are for 12 rats. 
18-hr periods are consistently higher than for any of t he ensuing 
periods of corresponding lengths. This finding suggests that the 
amounts absorbed during the initial period include lipid previ-
ously accumulated either on the skin surface or in the folli cular 
orifices and that only the subsequent fi gures J'epresent the 
steady rate of secretion. 
The sebum production per 10 sq cm during each period of 24 
hr in t he rats given no systemic t reatment is summarised in Fig 
4. During the first period the mean was l.16 ± 0.058 mg on the 
flank given no topical application and l.15 ± 0.079 mg on th e 
flank given ethanol. During the second period t he corresponding 
figures for total yield were 0.76 ± 0.032 mg and 0.76 ± 0.041 mg, 
and there were no significant changes or differences between 
the flanks dUl'ing the third and fowt h periods. It can be con-
cluded t hat t he ethanol h ad no effect. However, for th e 6-hr 
periods alone (Table I) it may be noted that there was a 
downward dr ift on both flanks; on the etha nol treated side this 
was marginally significant (P < 0.05) as between the second 
and first and fourtli and third periods. 
The effects of implantation of testosterone are summarised 
in Fig 5. The mean for the flank given no topical application 
was 2.44 ± 0.130 mg for the first 24-hr period and l.66 ± 0.094 
mg for the second period, after which there was no significant 
cha nge. Thus the effect of testosterone was uneq uivocal; on the 
basis of t he total yields for days 2-4 inclusive (Fig 7), it increased 
secretion by 104%. 
The effect of cyproterone acetate h as next to be considered. 
In ni.ts given systemic testosterone, the mean sebum production 
on fla nks t reated with cyproterone acetate in ethanol was 
consistently lower than on the contralateral fl anks treated with 
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FIG 5. Sebum production on the 2 flanks of castrated rats implanted 
with testosterone 14 days before the stru·t of measW'ements. One flank 
was treated with ethanol once per day over the period of the sebum 
measurements. Other details as for Fig 4. 
etha nol alone (Fig 6). For statistical analysis the difference 
between the 2 flanks was calcula ted for each rat, and Student's 
t was then derived by dividing the mean difference by its own 
standard error (Table II) . The differences in respect of each of 
the 4 successive days were highly significant. On this evidence, 
the cyproterone acetate had a clear local action. However, th e 
data need further scrutiny on 2 counts. Firstly, it is only proper 
to dJ'aw attention to the fact that if the comparison is m ade not 
with the contralateral flanks, but with the ethanol treated 
fla nks in the litter mates, the difference in total yields for days 
2-4 falls short of statistical significance (Fig 7) . 
Secondly, it must be noted that the depression becomes 
manifest with unexpected rapidity during the initial 24 hr, and 
the question arises whether the effects of treatment with cypro-
terone acetate are progressive. As all'eady explained, little can 
be learned by comparing amounts for the second or subsequen t 
days with the generally greater figures for t he initial 24 hr. 
However, it may be noted (Table I) that there was a progressive 
decline in t he figures for the 6-hr periods, that for the final 
period (0.34 ± 0.023) being significantly less than that for the 
penultimate (P < 0.02). Wheth er this decline was an effect of 
the cyproterone acetate or, since a sinlilar if lesser fall also 
occurred on the contralateral flank, had som e other explanation, 
will be considered below. 
The remaining important question is whet her, in rats treated 
with testosterone, ethanol by itself had any effect on sebaceous 
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FIG 6. Sebum production on the 2 flanks of castrated rats implanted 
with testosterone ]4 days before the start of measurements. One fl a nk 
was treated with cyproterone acetate in ethanol and one with vehicle 
a lo n e once per day over the period of the sebum measurements. Other 
deta ils as for Fig 4. 
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FIG 7. Tota l sebum production over days 2-4 inclusive, compared 
in t h e 3 groups of rats, for which deta ils are given in caption to Fig 4, 
5, and 6. 
secl'etion. In fact, the sebum production appeared to be con· 
sistently lower on the ethanol treated than on the un treated 
flanks at every stage of the experiment (Table I) and analysis 
of the differences (Table II) showed that they were highly 
significant for each ofthe four 24- ru' periods. Again, the question 
of whether the ethanol had a progressive effect must be consid-
ered. The means for the 6-hr periods did show a gradual 
diminution (Table I) and the mean for the third period (0.39 
± 0.019) was significantly less (P < 0.02) than that for the 
second (0.47 ± 0.022). At the same time, there was a similar, if 
less marked, diminution on the untreated side. 
In view of the undoubted effect of ethanol alone, the relative 
effects of cyproterone acetate and the vehicle need to be as-
sessed. On the basis of the figures for the total yield over days 
2 -4 inclusive (Fig 7), it can be estimated that topical application 
of cyproterone acetate in ethanol locally reduced the increase 
of 104% produced by systemic testosterone to only 44%. Of this, 
about two-thirds of the total suppression could be accoun ted 
for by the ethanol alone. 
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Did the topically applied cyproterone acetate have any sys-
temic effects? Such a systemic effect would be established if 
there were any significant fall in sebum production on the 
contralateral as well as on the treated flanks, during the latter 
phase of the experiment. In fact, such a decrease did occur, as 
evidenced by the progressive fall from 0.51 ± 0.024 in the fll'st 
6·hr period to 0.41 ± 0.026 in the 4th (Table I) . However, an 
exactly parallel decr ease from 0.53 ± 0.030 to 0.37 ± 0.026 
occurred on the ethanol treated flanks of the rats which did not 
receive cyproterone acetate. Similarly, when the figUl'es for the 
24-hr periods ar e considered, the slight decrease on the ethanol 
treated flanks of the rats receiving cyproterone acetate (Fig 6) 
was far from significant and no more than the similar trend on 
both flanks of rats which did not receive the anti-androgen (Fig 
5). The conclusion that there was no systemic absorption of the 
cyproterone acetate is reinforced by the evidence that topical 
administration had no significant effects on the relative weights 
of the preputial glands, ventral prostate or seminal vesicles (Fig 
8). 
T ABLE II . Mean differences (n = 12) in sebum production (m.g / 1O 
cm"/24 Iu ) between ethanol treated and untreated flanhs and 
between flanks treated with cyproterone acetate in ethanol and those 
receiving ethan ol alone. 
E t hanoI versuS unlreated Cyproterone ace tate in ethanol 
versus eU,a no] Day 
Diffe rence P Difference P 
1 -0.35 ± 0. 132 2.7 < 0.05 -0.45 ± 0.172 2.6 <0.05 
2 - 0.39 ± 0.078 5.1 <0.001 -0.23 ± 0.058 3.9 <0.01 
3 -0.38 ± 0.064 6.0 < 0.001 -0.22 ± 0.056 3.9 <0.01 
4 -0.41 ± 0.070 5.8 <0.001 -0.15 ± 0.036 4.2 <0.002 
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FIG 8. Relative weights of seminal vesicles, ventra l prostate, a nd 
preputial glands in rats given systemic testosterone and topical cypro-
terone acetate. 
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TABLE III. Daily lipid production in mg per 10 cm" of body SUl/ ace 
on ethanol treated compared with untreated flanhs of intact male 
rats. " 
Days of Treatment % 
treat- Reduc- P 
ment Unt reated Ethanol tion 
1 1.65 ± 0.12 1.51 ± 0.11 8 NS 
2 1.48 ± 0.08 1.20 ± 0.06 19 < 0.02 
3 1.63 ± 0.09 1.28 ± 0.09 21 < 0.02 
4 1.83 ± 0.19 1.53 ± 0.14 16 NS 
15 2.59 ± 0.20 2.20 ± 0.15 15 NS 
16 1.72 ± 0.13 1.56 ± 0.10 9 NS 
17 1.70 ± 0.08 1.50 ± 0.06 12 NS 
18 1.46 ± 0.11 1.36 ± 0.09 7 NS 
" Means and standard errors are for groups of 12. 
Effect of Ethanol on Intact Male Rats 
The daily application of ethanol to one f1ank of intact male 
rats produced a significant lowering, about 20%, of sebum 
production by the second day (Table III) . However, the effect 
was not increased by continued application and, indeed, ap-
peared to be somewhat lessened after 2 weeks. On each of days 
15 to 18 sebum production was lower on the treated sides than 
on the untreated ones, but on no day was the difference statis-
tically significant. 
Histological Investigations 
In the rats to which ethanol containing Sudan IV had been 
applied in vivo the sebaceous glands were found to be stained 
virtually to their bases, but there was no trace of coloUJ' in the 
subcutaneous fat, even though this was shown to be highly 
sudanophilic in sections stained post mortem. This was true 
equally for untreated castrated rats and for castrated rats 
implanted with testosterone. 
The sebaceous glands of intact male rats to which ethanol 
had been applied once daily for 18 days appeared histologically 
normal: There were no features by which the glands in areas 
treated with ethanol could be distinguished from those in 
untreated areas on the contralateral flanks or, indeed, in un-
treated rats. 
DISCUSSION 
The resul ts appear to establish clearly that topical adminis-
tration of cyproterone acetate in ethanol can locally inhibit 
sebum production in rats treated with implants of testosterone. 
While there is no doubt that part of this inhibition was due to 
the cyproterone acetate, it is equally undoubted that ethanol 
by itself was responsible for the larger part of the action. 
The mode of action of the ethanol cannot, as yet, be ex-
plained. The fact that ethanol had a clear effect both in intact 
male rats and in castrated rats treated with testosterone, but 
was completely without. effect in untreated castrated rats, sug-
gests that its action might be related to a feature of androgen 
stimulation rather than any general inhibit ion of the glands. A 
possible explanation that the pilo-sebaceous orifices of rats 
lacking testosterone are smaller and less easily penetrJ.ble was 
not borne out by experimental evidence, for the sebaceous 
glands were just as easily stainable in vil)o by topically applied 
ethanolic Sudan IV as those of testosterone-treated castrated 
rats. However, the necessity for androgen might simply imply 
that an active gland is required before any inhibition can be 
demonstrated. In this connection, it is only fair to point out that 
the sebum production of castrated rats can, in fact, be lowered 
by systemically administered oestradiol (Ebling and Skinner, 
1967) . 
The effect of ethanol does not appear to be progressive, nor 
does it seem to involve any obvious structural damage to the 
sebaceous glands over the longer term. It is true that in the 
testosterone treated rats lipid production on the sides treated 
with ethanol did show some progressive diminution, but this 
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also occurred on the untreated sides. Moreover, it was seen on 
both flanks of the castrated rats which did not receive testos-
terone and in which ethanol had no effect in comparison with 
the un treated flank. In all these instances, therefore, the slight 
fall off, over the 4-day period of sebum measurements, appear ed 
to be related to the experimental conditions rather than to the 
application of the ethanol. 
The most striking feature of the effect of cyproterone acetate 
is the rapidity with which it became manifested. The question 
has to be posed whether, after the first 24 hr, the anti-androgen 
caused any progressive diminution in sebum production. The 
fact that sebum production for the last of the 6-hr periods was 
lower on the cyproterone acetate treated f1anks than under any 
of the other treatments might perhaps suggest this, but t he 
difference is far from significant. 
The evidence that the sebaceous glands became stained in 
vivo after application of Sudan IV in ethanol suggests that th e 
alcohol immediately penetrates the pilo-sebaceous ducts. While 
this does not establish unequivocally that cyproterone acetate 
also reaches the sebaceous glands, it does suggest that th e 
actions of both ethanol and cyproterone acetate may result 
from immediate penetration by this route rather than by tran-
sepidermal absorption, notwithstanding the build-up of a large 
concentration of cyproterone acetate on the skin sUlface. 
The most likely interpretation of the results, therefore, is 
that each sebaceous gland receives a single limited dose of 
cyproterone acetate carried in by the ethanol at each daily 
application, and that there is no continuous reinforcement, 
either directly to the sebaceous glands or transepidermallY from 
the accumulated anti-androgen on the surface of the skin. This 
dose acts rapidly to inhibit mitosis or lipid synthesis or both , 
and this inhibition is immediately refl ected in the flow of cells 
through the gland and the amount of sebum produced. 
In conclusion, it is of interest to examine the relation between 
sebum production as measured by the method we have just 
described and as determined by changes in the level of lipid on 
hair clipped from shampooed rats. 
To estimate the amount of hair normally present on the 
masked areas, hail' was clipped from the flanks of six castrated 
male rats weighing 250- 300 gm and found to weigh 193 ± 6 mg 
f01' 10 cm2 of body surface. The average daily contribution of 
sebum to this hair, calculated on the basis of the figures for 
days 2-4 inclusive of our experiment, was 0.78 mg, equivalent 
to 4.06 mg per gram of hair. 
In castrated rats washed by a standard technique [ll] , the 
mean increases measured over 1 or 2 days were, respectively, 
0.58 and 0.64 mg per gram of hair. As measured over 4- 0 )' 8-day 
periods, the increases were about 20% less, since the build-up 
diminishes as the original plateau level becomes re-established. 
Direct comparison of the figures is open to some criticism 
because in the hair fat method hair was removed not solely 
from a limited area in the centre of the flank but from virtually 
the whole side of the animal from the belly to the mid-dorsal 
line. However , t he evidence does suggest that the sebaceous 
glands of castrated rats may be producing sebum at over 6 
times the rate at which lipid builds up on the hair, i.e., that 
over 80% of the secreted lipid is lost to the environment even 
when the rats have been newly washed. 
These considerations su~gest that direct absorption of lipid 
on pads of paper may give a more accurate reflection of sebum 
production than any of the methods previously used. In addi-
tion, the method has 3 other advantages, namely speed, the 
possibility of making sequential measurements and, above all, 
the capacity to determine production simultaneously on 2 sites. 
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Announcement 
Dermatopathology Foundation Course in Gross and Microscopic Pathology of the Skin will be held 
June 14 through June 18, 1982 (Monday-Friday) at the Boston-Long Wharf Marriott Hotel; Boston, 
Massachusetts (40 hours credit-A.M.A. Category-I). Write to: Dermatopathology Foundation, P.O. Box 
377, Canton, MA 02021. U.S.A. 
